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OBJECTIVE — To examine the effect of childbearing and maternal breastfeeding on a wom-
an’s subsequent risk of developing type 2 diabetes.
RESEARCH DESIGN AND METHODS — Using information on parity, breastfeeding,
and diabetes collected from 52,731 women recruited into a cohort study, we estimated the risk
of type 2 diabetes using multivariate logistic regression.
RESULTS — Atotalof3,160(6.0%)womenwereclassiﬁedashavingtype2diabetes.Overall,
nulliparous and parous women had a similar risk of diabetes. Among parous women, there was
a 14% (95% CI 10–18%, P  0.001) reduced likelihood of diabetes per year of breastfeeding.
Compared to nulliparous women, parous women who did not breastfeed had a greater risk of
diabetes(oddsratio1.48,95%CI1.26–1.73,P0.001),whereasforwomenbreastfeeding,the
risk was not signiﬁcantly increased.
CONCLUSIONS — Compared with nulliparous women, childbearing women who do not
breastfeed have about a 50% increased risk of type 2 diabetes in later life. Breastfeeding sub-
stantially reduces this excess risk.
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S
tudies suggest that breastfeeding
may reduce the risk of developing
type 2 diabetes (1) or the metabolic
syndrome(2,3)inlaterlife.Ratesoftype2
diabetes will increase substantially
throughout the developed and develop-
ing world (4). Hence, it is important to
identifywhethersimpleandaccessiblein-
terventions, such as promoting breast-
feeding, may reduce the incidence of
diabetes,andtoprovidereliableestimates
of the size of any beneﬁt.
RESEARCH DESIGN AND
METHODS— This study involved
53,726 women recruited into the Austra-
lian 45 and Up cohort study. The study
methods have been described elsewhere
(5). Brieﬂy, participants were randomly
selected from the Australian national
universal health insurance database,
which provides virtually complete cov-
erage of the population. Female partic-
ipants answered a questionnaire (see
www.45andup.org.au) on sociodemo-
graphic, lifestyle, medical, and reproduc-
tive factors, including information on the
numberofbirths,theirageatﬁrstandlast
birth, the number of months that they
breastfed, whether they had been diag-
nosed with diabetes, and their age at ﬁrst
diagnosis. Women were classiﬁed with
type 2 diabetes if they reported being di-
agnosed with diabetes either at an age
greater than that at which they last gave
birth or, consistent with other epidemio-
logical studies of type 2 diabetes, being
ﬁrst diagnosed with diabetes after age 30
years (6,7).
Analyses excluded women with dia-
betes diagnosed before age 31 years, or
before the age when they last gave birth,
or with unknown age at diagnosis. Also
excluded were women with unknown
parity and, from analyses examining
breastfeeding, unknown breastfeeding
status.Oddsratiosfortheassociationsbe-
tween parity and diabetes, and breast-
feeding and diabetes, were estimated
using logistic regression. Analyses ad-
justed for age, BMI, smoking, alcohol
consumption, physical activity, family
history of diabetes, household income,
education level, country of birth, and
numberofbirths.BecauseBMImaybeon
thecausalpathwaythroughwhichbreast-
feeding could confer a reduced risk of di-
abetes (2), the effect of breastfeeding was
also examined in subgroups of BMI. Sen-
sitivity analyses were conducted by in-
cluding all women who indicated they
hadbeendiagnosedwithdiabetesontheir
questionnaire, regardless of the age of di-
agnosis, and including or excluding them
in the case deﬁnition.
The study was approved by the Uni-
versity of New South Wales Human Re-
search Ethics Committee (approval
number 05035), and written consent was
obtained from participants.
RESULTS— After exclusions, 52,731
women remained in the analyses, 6.0%
(n  3,160) of whom were classiﬁed as
having type 2 diabetes. Most women
(89.1%, n  47,025) had at least one
birth, and among these women, the me-
dian parity was 3 (mean 2.8), and 86.7%
(n  40,202) had breastfed for at least 1
month. Among women who breastfed,
themediantotaldurationofbreastfeeding
was 12 months (mean 15.9) or a median
of 4.5 months (mean 5.8) per child.
Compared to nulliparous women,
parous women had a similar risk of dia-
betes (adjusted odds ratio [OR] 1.09
[95%CI0.96–1.25],P0.2).Therewas
no evidence of increased risk with in-
creasingnumberofchildreneitheroverall
(P  0.1) or among parous women who
had never breastfed (P  0.4). Among
parous women, the total duration of
breastfeeding and duration of breastfeed-
ing per child was associated with a re-
duced likelihood of diabetes; the
reductioninriskperyearofbreastfeeding
was 14% (adjusted OR 0.86 [0.82–0.90],
P  0.001) (available in an online appen-
dix at http://care.diabetesjournals.org/
cgi/content/full/dc10-0347/DC1).
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the risk of diabetes was not signiﬁcantly
different for parous women who breast-
fed; however, for parous women who did
not breastfeed, the risk of diabetes was
signiﬁcantly greater (OR 1.48, [1.26–
1.73]) (Fig. 1A). This pattern of associa-
tion was consistent, regardless of the
number of children a woman had given
birth to (results not shown) and regard-
less of BMI (Fig. 1B). This association, be-
tween breastfeeding and diabetes, was
alsofoundtobeconsistentinthesensitiv-
ity analyses (online appendix).
CONCLUSIONS — This study shows
howtheassociationbetweenchildbearing
and type 2 diabetes is affected by breast-
feeding. Our results conﬁrm previous
work suggesting that parous women who
breastfeed can reduce their risk of devel-
oping type 2 diabetes in later life and that
the beneﬁt increases the longer the dura-
tion of breastfeeding (1–3). What is novel
is, compared with nulliparous women,
women who have children but do not
breastfeed have an increased risk of dia-
betes in later life; however, this excess
risk may be avoided in women who
breastfeed.
Other large prospective studies sug-
gest risk reductions in diabetes of 15–
20% per year of lactation (1–3); our
ﬁndings concur with this estimate. There
islessconsistencyamongstudiesexamin-
ing the association between parity and di-
abetes, with some suggesting either no
effect (8) or a small (9) to moderate
(10,11) increase in risk. This inconsis-
tency may have arisen because none of
these studies accounted for breastfeeding
practices among parous women. We
found that when we compared all parous
women to nulliparous women, there was
no signiﬁcant increase in the risk of dia-
betes but that among parous women, the
risks differed according to who did and
did not breastfeed (Fig. 1A).
The mechanism underlying a preven-
tative role of breastfeeding for diabetes is
unclear.Ithasbeensuggestedthatbreast-
feeding women have improved insulin
sensitivity that persists after childbirth
(12,13), but further research is needed to
better understand the associations ob-
served here.
Weusedself-reportedinformationon
breastfeeding, childbirth, and diabetes,
andthismustbetakenintoaccountwhen
interpreting the results. We cannot ex-
clude residual confounding, since we
could not adjust for all potential con-
founders that may have affected our esti-
Figure 1—ORs for type 2 diabetes comparing parous women and their duration of breastfeeding to nulliparous women in all women (A) and
according to BMI (B). ORs were adjusted for age, BMI, smoking, alcohol consumption, family history of diabetes, household income, education,
country of birth, and frequency of vigorous physical activity.
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changes in BMI over time. We are also
unable to comment on the effects of
breastfeeding on women with gestational
diabetes.
Our results suggest that for women
who have children, breastfeeding may be
an important strategy by which they can
reduce their risk of developing type 2 di-
abetes in later life; the longer a woman is
able to breastfeed, the more she reduces
her risk, but even an average of 3 months
ofbreastfeedingperchildisbeneﬁcial.In-
clusion of this message will potentially
strengthen health promotion campaigns
to increase breastfeeding.
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